ABSTRACT
INTRODUCTION
Dental caries, gingivitis and periodontal disease are bacterial diseases that affect more people than any other disorder known to human kind. In children, dental caries is more common, attributing to their food habits. 1 The caries process is not a static one, but is dynamic with interspersed periods of demineralization and remineralization. White spot lesions which were followed up for 6 to 7 years, either became arrested or reverted to sound enamel in 75% cases and only 25% cases progressed onto cavitation. 2 The concept of preventing dental caries by vaccination has existed for almost as long as dental caries has been known to be an infectious disease process. The question of desirability of caries vaccine depends on economics and commercial considerations. 3 The phenomenon that early enamel caries (white spot
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The forty incisors are divided in to 4 groups of 10 samples each.
Group-I -samples which were not treated with any remineralizing fluid and taken as control.
Group-II -samples treated with Acidulated Phosphate Fluoride gel (Fluorovil, VISHAL, INDIA) for two minutes.
Group-III -samples treated with Tooth Mousse Plus (GC Corp) for two minutes.
Group-IV -samples treated with Remin+ (Dentsply, Raintree Essex, California) for two minutes.
All the samples in 4 groups were kept separately in artificial saliva (Glandsone, Synthetic Saliva, U.K) for 24 hours and then subjected to demineralization by keeping in Modified Ten Cate solution for 10 days. The samples were sectioned in longitudinal and transverse planes passing through the window of enamel using a hard tissue microtome (LEICA SP 1600). The prepared specimens were gold sputtered and viewed under Scanning Electron Microscope (HITACHI) at a magnification of 1500 X. Energy Dispersive X-Ray Analysis (EDAX) was done to estimate the mineral content in the samples. SEM does the structural analysis and elemental analysis is done by energy dispersive X-rays analysis.
Energy Dispersive X-rays Analysis is a micro-analytical technique that is used in conjunction with SEM to estimate quantitatively the amounts of mineral in a given tooth sample. The EDAX x-ray detector measures the number of emitted x-rays versus their energy. The energy of the x-ray is characteristic of the element from which the x-ray was emitted. A spectrum of the energy versus relative counts of the detected x-rays is obtained and evaluated for qualitative and quantitative determinations of the elements present in the specimen using a computer based programme.
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RESULTS
The SEM images (Fig 1, 2, 3 , 4) revealed decrease in pore volume of enamel structure in all the three study groups when compared to the control group. To further evaluate the differences between the study groups, the EDAX analysis (energy dispersive X-rays analysis) was done in which the mineral content (Graph 1, 2, 3, 4) (like calcium, phosphorus, fluoride, magnesium and sodium) in weight % of the tooth samples were quantified.
The EDAX analysis results were subjected to ANOVA test which showed statistically significant (p value < 0.005) increase in fluoride content in all the treatment groups compared to the control group (Table 1) and statistically insignificant (p value >0.005) change in calcium content ( Table 2 ). Among the treatment groups there is statistically significant increase in fluoride content between Group II and III, and Group II and Group IV. But there is no statistically significant difference in fluoride content between Group III and IV. The three groups of remineralizing agents, Acidulated Phosphate Fluoride gel, Tooth Mousse Plus and lesions) could be reversed with avoidance of frank cavitation was first recognized in the mid-1960. 1 Both mineral loss and increase in lesion depth are markedly less with white spot lesions when compared with adjacent sound enamel. 2 It was noted that reversion to sound enamel happened in about one third of white spot lesions, providing evidence that intra oral remineralization without progression to cavitation did occur.
With a limited time frame for remineralization of white spot lesions, several investigators worked toward developing calcifying fluids for reversal of intact enamel lesions. Unfortunately, calcifying fluids required prolonged and repeated exposures to arrest or remineralize white spot lesions. Innovative methods for reducing the length and number of exposures did provide a significant degree of remineralization in various in-vitro studies. In general, the dental practitioner has a limited armamentarium for combating dental caries progression. 1 The physico-chemical properties of the mineral comprising the tooth surface and subsurface modulate the development, arrestment and remineralization of dental caries. Post eruption maturation of enamel and exposed root surfaces is most important for susceptible mineral phases to be modified by incorporation of soluble fluoride from the plaque into dental hydroxyapatite. [1] [2] [3] [4] [5] Modern prospective caries studies require the measurement of small changes in tooth mineral content. Quantitative measurements of changes in mineral content in a single caries lesion are desirable. One of the most recent techniques is Scanning Electron Microscope (SEM) with Energy Dispersive X-ray analysis (EDAX) attachment. It is a micro-analytical technique that is employed to estimate quantitatively the amounts of mineral in a given tooth sample. 5 Acidulated Phosphate Fluoride gel, Tooth Mousse Plus, and Remin+ have been found to increase the fluoride content in teeth and thus resist enamel demineralization and are most commonly used. Hence, This study was carried out to evaluate the efficacy of three remineralizing fluids i.e., Acidulated Phosphate Fluoride gel, Tooth Mousse Plus, and Remin+ in resisting demineralization of tooth enamel.
METHODS
Forty caries free freshly extracted Human maxillary incisors were obtained and stored in normal saline until further use. 3mm х 3mm wax pieces were cut from a modeling wax sheet and placed in the middle third of the labial surface of all the forty incisors to form a window. Except on the wax sheet all around the crown surface acid resistant nail varnish was coated in 2 layers. After the nail varnish dried, red colored nail paint was used as a third coat to differentiate the central window from adjacent area. Once the paint dried the wax sheet was removed and the samples were ready with a exposed, central isolated window of enamel.
Remin + showed significant increase in fluoride content and negligible increase in calcium content. Original Article
DISCUSSION
For many years caries was thought to consist of a one-way progressive demineralization of enamel crystallites followed by degradation of dentin, leading to cavity formation. Dental hard tissues are constantly undergoing cycles of demineralization (when pH is low) and remineralization (when conditions favor) leading to variations in mineral status of the teeth throughout the day.
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In the present study incisors were selected because of wide surface area of enamel on labial surface of the teeth. The mid coronal region was chosen for the windows in order to avoid both the enhanced fluoride surfaces of cervical enamel and the reduced fluoride surfaces coronally, the latter being due to the loss of original surface through wear.
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Acid resistant nail varnish was used very frequently in the previous studies to cover the enamel surface leaving a window of enamel. 10, [16] [17] [18] Nail polish -red color was used to differentiate the enamel window from rest of the enamel which is covered by acid resistant nail varnish (colorless). Synthetic saliva was used to stimulate the oral cavity environment. 18 Modified Ten Cate's solution was prepared in biochemistry laboratory according to the composition specified by John Hicks with a composition of 2.2 mmol calcium, 2.2 mmol phosphate, 5.0 mmol fluoride, pH 3.75 and used to demineralize the enamel structure.
1 APF was first introduced by Brudevold at Forsyth Dental Care in the 1960s. A substantial volume of literature now exists, demonstrating an anticariogenic effect of dairy products like milk concentrates and cheeses. The casein phosphopeptides -amorphous calcium phosphate nano complexes (CPP-ACP) have been shown to localize at the tooth surface and prevent enamel demineralization in laboratory, animal and human in-situ trials. The CPP-ACP has also been shown to remineralize enamel subsurface lesions in-situ when delivered in oral care products. The proposed anticariogenic mechanism for CPP-ACP is the localization of amorphous calcium phosphate (ACP) at the tooth surface which buffers the free calcium and phosphate ion activities, thereby helping to maintain a state of super saturation with respect to tooth enamel, enhancing remineralization and preventing demineralization. The casein phosphopeptide-amorphous calcium phosphate interacts with fluoride ions to produce an amorphous calcium fluoride phosphate stabilized by the CPP in the tooth surface. This provides soluble calcium, fluoride and phosphate ions to promote remineralization with fluorapatite that is more resistant to future acid challenge. 5 This could be the probable reason for the group III samples to resist the demineralization of enamel in an acidic solution. The addition of casein phospho pepetideamorphous calcium phosphate nanocomplexes (Recaldent, CASRn691364-49-5) to chewing gum has been suggested to have an additive effect on the remineralization of enamel substrate lesions to that of salivary stimulation. [20] [21] [22] The Remin+ provided additional protection against caries formation in sound enamel compared with topical fluoride treatment. The Remin+ provided calcium, phosphate and fluoride ions for incorporation into clinically and macroscopically undetectable demineralized and hypomineralized enamel prior to lesion formation. With a relatively low fluoride level and the presence of calcium and phosphate ions, it would be expected that fluoride would enhance transformation of more soluble, less stable mineral phases (DCPD, OCP, TCP) to less soluble, more stable mineral phases (HAP, FHAP, FAP). The additional exposure to synthetic saliva containing calcium and phosphate ions may have allowed for prolonged transformation to more stable, less soluble mineral phases. It is possible that a certain amount of calcium fluoride was formed. With the availability of calcium and phosphate ions from synthetic saliva, calcium fluoride may have hydrolyzed to FHAP. In our present study, in group IV the formation of FHAP could be the most probable reason for it to be resistant against demineralization in acidic environment.
It has been shown that fluoride levels as low as 0.03 ppm in mineralizing fluids allows remineralization to occur. 1 For optimal remineralization to occur, a fluoride concentration of 0.08 ppm is required. 1 If dental plaque or salivary fluoride concentrations can be maintained within this range (0.03 to 0.08 ppm), then remineralization would be favored over demineralization, even in acidic conditions. Interestingly, fluoride in saliva can be retained at concentrations between 0.03 and 0.1 ppm for 2 to 6 hours following use of fluoridated dentifrices, low-dose fluoride mouth rinses, and topical home-use fluoride agents. increase in fluoride levels within saliva and dental plaque. This would further facilitate remineralization of existing clinically undetectable demineralized and hypomineralized enamel, as well as white spot lesions. With the 1.23% APF gel, only periodic professional application at the dental office would be possible. Because the tooth mousse plus and Remin+ are applied daily by the patient, there would be a substantial time period for remineralization to occur on a daily basis. In addition, exogenous calcium and phosphate ions from the tooth mousse plus and Remin + are available for uptake by dental plaque along with the fluoride ions. This could provide for prolonged remineralization of white spot lesions and clinically undetectable demineralized and hypomineralized enamel. The EDAX analysis revealed that there is statistically significant increase in fluoride content in three study groups when compared to the control group. Among the study groups, there was statistically significant difference between group 2 and 3 and group 2 and 4. But there was no statistically significant difference between group 3 and 4. This attributes to the conclusion that use of topical fluoride results in highly resistant enamel to demineralization thus preventing future caries. Among the study groups, both Tooth Mousse Plus and Remin+ show greater effect than APF gel on the enamel resistance to demineralization/ future carious lesions.
CONCLUSION
APF gel, Tooth Mousse Plus and Remin + showed significant increase in fluoride content and negligible increase in calcium content. Fluoride in the enamel probably leads to greater resistance against enamel demineralization. Further in vivo studies are to be under taken to evaluate various remineralizing agents efficiency in increasing resistance of enamel to demineralization. The results would have been more promising; if all the samples were subjected for mineral content evaluation before the remineralizing agents were applied and then compared with the mineral content values in the samples after the application of remineralizing fluids.
